Late-life Generalized Anxiety Disorder (GAD) is relatively understudied and the underlying structural and functional neuroanatomy has received little attention. In this study, we compare the brain structural characteristics in white and gray matter in 31 non-anxious older adults and 28 late-life GAD participants.
A B S T R A C T
Late-life Generalized Anxiety Disorder (GAD) is relatively understudied and the underlying structural and functional neuroanatomy has received little attention. In this study, we compare the brain structural characteristics in white and gray matter in 31 non-anxious older adults and 28 late-life GAD participants.
Gray matter indices (cortical thickness and volume) were measured using FreeSurfer parcellation and segmentation, and mean diffusivity was obtained through Diffusion Tensor Imaging (DTI). We assessed both macroscopic white matter changes [using white matter hyperintensity (WMH) burden] and microscopic white matter integrity [using fractional anisotropy (FA)].
No differences in macro-or microscopic white matter integrity were found between GAD and non-anxious controls (HC). GAD participants had lower cortical thickness in the orbitofrontal cortex (OFC), inferior frontal gyrus, and pregenual anterior cingulate cortex (ACC). Higher worry severity was associated with gray matter changes in OFC, ACC and the putamen. The results did not survive the multiple comparison correction, but the effect sizes indicate a moderate effect.
The study suggests that late-life GAD is associated with gray matter changes in areas involved in emotion regulation, more so than with white matter changes. We conclude that anxiety-related chronic hypercortisolemia may have a dissociative effect on gray and white matter integrity.
Introduction
Generalized Anxiety Disorder (GAD) is the most prevalent anxiety disorder in older adults (Beekman et al., 1998; Le Roux et al., 2005) . With an estimated community prevalence of 7.3%, late-life GAD is more prevalent than late-life depression (Wittchen and Hoyer, 2001), (Beekman et al., 1998) . Late-life GAD is associated with decreased quality of life (de Beurs et al., 1999) , as well as increased risk of coronary heart disease (Tully et al., 2013) and stroke (Lambiase et al., 2014) .
Community-based studies have indicated that generalized anxiety has a second peak of incidence in late-life (after age 50) (Beekman et al., 1998; Chou, 2009; Le Roux et al., 2005) . The second peak of GAD incidence later in life may be related to the age-related reconfiguration of the structural and functional architecture of the brain (AndrewsHanna et al., 2007) . Late-life GAD is relatively understudied, and in particular, the underlying structural and functional neuroanatomy has received little attention (Andreescu et al., 2011; Mohlman et al., 2009) .
Midlife studies of GAD show that decreased hippocampal volume and decreased fractional anisotropy (FA) in the uncinate fasciculus are associated with a lifetime diagnosis of GAD (Hettema et al., 2012) . Other structural changes include decreased FA in the mid-cingulate white matter (Zhang et al., 2013) and decreased FA in the uncinate fasciculus (Tromp do et al., 2012) . GAD status and severity correlated with larger ACC and dorso-medial prefrontal cortex volumes (Schienle et al., 2011) , but with lower hippocampal volume (Terlevic et al., 2013) .
The only published study that explored the structural neuroanatomy of late-life GAD described a positive correlation between orbitofrontal cortex volume (OFC) correlated and worry severity, a finding pointing toward the role of OFC in emotional decision-making under uncertain conditions (Mohlman et al., 2009) .
In our previous studies we have demonstrated that late-life GAD has a different functional connectivity profile than midlife GAD (Andreescu
